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BINDER FOR CELL, SLURRY FOR CELL ELECTRODE, ELECTRODE FOR LITHIUM 
SECONDARY CELL, AND LITHIUM SECONDARY CELL 

A binder for cells containing particles of composite polymer such that two or more 
polymers having different chemical structures form a heterogeneous phase structure. 
Preferably the polymers include polymers having glass transition temperatures (Tg) different 
from each other by 5 "C or more. When slurry prepared by mixing the binder with a liquid 
material and an active material is used for the manufacture of the electrode of a secondary 
cell, especially, a lithium secondary cell, the performance of the cell is improved because the 
slurry imparts a well-balanced binding power and a binding persistence. 
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o| g*|# incite, a| #-1-2 n|- stfsJcH #E)a|s 2*1S*I, a|#2*)S*|a| fiswisofl A>*tf § 

£1 

S SS§ 2*l-2*l§ d|.ojq §y o|^o)| ^o|B|, ci^ £M|swlfe, ^th#a|cH2Jx|-e a|#2*hS*IS ah 

ojci, o| b 1-2! c|# A^a^oi goixl^. #Bja|, S= 5U £|#2*tS*|oi| 2jo|ch 

£jx|s| §^aj©s. gx|g bF°jD1(o|st, rutojcij ah ga||o|| #s||a|7|7Hi-1 #a"H<H| -M-aAl^Ai dtojCi 
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KIPRIS(S^H^^SM) n|| 01 XI 2 / 14 

oi b(.oici2^#oii mm- mm £tm sxig=g #e)ai(oish r #a)aij a* w>s aa*iio)i s 



SX|2) §Bf Si °t, SSfloi|o| ot ao| a-o) fio|o|| o|sK3i 3 §£1*1°}, t^o|ciS| §fe£ §£^ 



Hhejc-iollfe. SHaW til S! *#a»|a|a| a*tei(o|«K r S^j o|a|. SgfS2| gh^oii o|g||AH£ § 
&tx|*4j o|ah»)o| a^sch. 



a|52xH9x|a| u^cisAH gS*jo S S*o| a^h|h 01^. 7js i sa|b|ya|cy#¥-£Bho|H7)| §fM|o|;ii, o|^# n-d)I 
S=l»a|€- #o)| SSHSK^ #7|SDH?I| a^o|5§## ^, op|o]| #£Ha|S SS*I|o|| £ 

1, Sisfol S^SU aicK asm, o|eh*i- o|-°ici# A^°h g^, ^3*11^ Sfg^l a*t£o| «j-=a| 

x| 8t« «tf oH4, S^S2| £m ofl °|=i- «|smso| s|«n*| tt*3lo| wat(a«ra ^)£|o) g^x|^o)| 

& ^ZJ^Koil^^, ^711^6-1630313: gfl S). o|^dS, §a|b|y a|ey#^2a|-o| §fW|7|- M§§ 

(fibril) o)|^jMm, o|^o)| °|sH »#a»|a|2| 2*^0)1^. 1*|§# s.^n s|x|e*. SS*l|2f »*5l?is| 2 

*}o)|fe #-g-°t- supf go)x|x| gp| cKi^oiafm <§^&c\. #a|b|ya|E0§^£Bho| = 7)| g&*)lt #£-*!■ 
« flfSR Six| sM misoii $&*js| y*o)| 2j & s#S2| *H«4e#oil cHStt 1 =r 8U>. Sh#So| S^sfe ?JS ^x| 
srfe 2^x1^0)1 2Jo)xi jg.aif# g§ atcK 

ttfaH , Il^-E|.^o|| *|-ol-^CH, o|7|-51°| iY#5!|0)| #SS0| B||0|^e 5 A^Sfe 30| XH|°J-£|J1 Si°i4 

(oiigq), «7H@ 3-53450 S gS, ^7H@5-626682 gM 0|2f ^-g. H^Dj§ >4#s^ Slfx|S|-S ^a|?|t)| ^jc|-. 
BE, #0)| f^a-Ej a^^7)|°| H^axl-B- u|-olD)SAi A^s^ ^(0^0), ^7|| J@5~21 0682 gM, SpH S 5-74461 £ gS 
S) §o| fl|e}H|H 5llx|°}, #-ys| i^a^^o)|A-)^ gs«|sf fh#S?ja| a^o| ^-^s^ o^^x|fe 
Sx| SJcK 

o|2 r &o| gx|o| HhsJti^AH A^sfe S^o)|^, a^x|^o)| q)sHxi^- jl^7[ M^sfe ^o|| 2|SH S^S 



o|# goilA-), ^E|iy • ^e|-c|oji go|| S^S- ahe|^o)| ?h=^A|rj)|l-a-gs2^-& • S«HSW Afgsfe ^o)| 

S-S|-A|?|fe x||°l-s|Jl 9icH^nm 4-3429662 gfi #). ZIBHuf, = ^ a| d|| ^ ^ 

*). 8*}Aj °j a^x|^o| SES-Sx|s^ £ ^^ahsS a|#2^xjx|# uhojciai 7HS . 0 | 5 
o| £-feJ0|cK 



& ^S£| 3x|# bh°|D|S ^«^ t o|#^S aife ^U-«a|cHaxFe| °£7\*\ o)|# u^E^LH^ ^cH^ 

£ 1-E so)^ o|^sa| am^S£o|cK 



e 2t u|-c|^a^(onia=-e!-A|) oi^^fii ^mya^oicK 
£ 3§ #^7i§^ 0 |a^^o| «miafl£oi^. 

£ 4fe c» 0|^3ES| SMEfS£0|ch 

£ 5-c S*IS(Aho|= bho| Aho|=) o|a^^o| a|-cHea£0|cK 

£ 6S ^ojx^^g 0 |^S2| SKnyg £0 |ch 

5E 7€- a^uflaiS-y- o|a^^o| ^cJ)e13eo|cK 
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KIPRIS^H^Sfi) 

£ 8ft c:h# ch°jx|-^tfS 0|#-?-s2j 2M&°ielOW. 

ft WS2| ch# ^ 7 |2|. ^ s dhojd, °Jj 4,^11 % ffii S^sfe #cHa|# *||gsH=- 5I0| 

se», S asoil a|s}B, eii^f Sx|# uh°jci 24J#o| a; 5E» 4*7|& q 

4*#S 3! Ifegf &#3hft 3x|*j=# #£Hap|- zflssio*; se*} 4PIS £jx|# Ah*« a|#2*K9x|3=o| *i| 



mi 01 xi 3 / 14 



ft tt-ga) 5jx|§ al-ej^-f. ^s|-b ^U-#a|Di2J^fe, 2 ol-y-ai #a|cH7|- o|^2# g^sHa sife 

ojx|-o|cK o|7|o)|ah, roi4j.1p.2j gh, oj^^pj. c^a| £ej#o| oNeh, 2 o|4J-2| ^£|ol 21ft 

3d# aiD|ftcK ol^x* «g*Fft z+ #e|olft, EW *IS1«MI SfSKH §a^S 2|cH 5ife ao| ofqaf, WStt 

on SI8HA-1 ^aaasi<H san=f. *tt»aioiew» ^^ft 2 014*21 #£|di gout, ^aigoiestow, 

TgS|^ ») *K>|7|- 5TC o|4*2! 2#2| BajDm »*fich 

& tfgoiw A^sfe nafiajoiaxhfe, Sf^27|- c}e 2 o|4>2| #a|cH7|- g&shft EHI Bl^om, #a|cH(^ 
t^felolt S4!ft 2°^J££ ol^cH^l 3dft oH^. ^, E*8lfi|xh3. aw^^ ch# 2 o|#a| #a|cH(o|# 

Mz-Wtr S4J-, a^o|| 7|oi3fe salty fit a*tx|^go|| 7|o|sfe #a|ty #o|ch)7h 3d# Shi B ch 

23^, 3E^2| §J a^a7|fi| ^o| so)| a|«f04, "heJciS 2«J*WI S&sfe 

#a|cH# 17H2| gjxhSAi Afg*^ S^oiife o|2h ^s- S*||7J «B^acf. 

^l^M£|cH°Jx|-g ^^oht 2 o|avo| ga|cH2| n #a|CH #of|Ai ©hu^| ^2.*h saw A2^ SM2) 

= a|CH B2| §§fa|(A/B)7h a# 1/0.01-0.01/1, 1/0.05~0.05/12| B^0|i. EE, #a|ol A2(- #a|cH B2| 

&7)l^€- a# ^S-#a|cHiJA|. *j*i|2| 50#&% o|4l, a^«l«l-7||fe 70#if% o|4!-, u|-a5|«W|fe 85SSf% o|4}o|ck 

ft aa<H|A) Ah#E)t ^tJ-=a|Di°jx|.o| ^2^., #4h, a^oil 7|o^sfe gai^sf ^s. a^x|^4io)| 7|0i§h^ # 
e-loi 2 o|4>2| Ma|[}^7^ 1?H2| °Ja^ch| S^sh7ll ft^shi SaStt?57f oW^. a^sh a«t 

X|^AH °t^2| AH^ # ilfjjog a?|A|?|7| ?|SK^, SfSt?27F 2 0|A,to| # £|[ H7M7 ()o| ojx^oii ^^S{o S ^ 

o^7|o||Ai, 014,^^^, <E!SJ£| 3^-fe}o| oht!, Ais. c(-g 2 o|4j-2| 4fo^ ^em|x|n}, =l axfaas # 

UH, °^J«£1 ^^2| 4to| a?>2| S4h# o|^-cH sM2| SEfls S-S2|a| s}2, ^o|°1 ^-^SeHS ^ehM)7| nHS 
oil o|gfc1S^2B^£ sSS^K o|4h^# A|tH Ma|^°'Ah2| £h^2| cHl^fe £ 1 q)x| 5l 9<H\M i-\b\^ 

%m m ^ 21^. «t, mO\^ 0\4&-&.(E. 1), H^^(o^fHH-°!-A|) 0 |4>^2(£ 2), g^7|S4* 0|^2(E 3, £E 4), 
S*IS(Aho|= Hho| Afo|=) 0|4}^2(S. 5), a^m|a|S4h o|4HP-2(H 7), c^x^^g 0 |4,^s(£ 6, S. 8), 2^7|S 
4^ 0|4}^2(£ 9) g# # ^ SUCK rgak 34 g 1 3: xi|i3~232||0|x|o|| 7|xH^, x)|i7B)|o|x|o|| 7|AH£| S 
o|* o|4}^2 ^o||ah scH^ o|4h^s(£ 1)71- HUHsjsFch a , ^ 7 |a|- ^S- ^§ o|^3£go||/H 2 014,^ s^a|^ i?h 
2| =U-ojxH- ^4i?l ^£ 

& ^aoi|Ai A^*fe ^msaicHSAfe, o| S4ishfe *a|iHgoi| Tg *ho^ 51c o|^e! 2#s| ga|cH7h 

^o| u^^sfcK o|s °JSK>| 2*t4!2|- a*|x|^4! oj=xho| 41^01 fich S2fsj°£ ^?I€I^K 

ft aSoi|Ai A[§£|t s|*ma|cH°jxKEr, #4^°| gfJ-S, oilmen **fSaao|uj ft^Stl-ei. A lo|H§*fS 
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so) 2 £fS"&oil »Bo|| aisH AH gig 4= aicK & &<3oi\M A|g£j-^ o\^=p-eeW S^sfe- ^tt#a|tH2|xh2| 

£°| ?*|sjej o|| sfe, #a|(H(a)oi^H8^ HidHgSg S&s| ^*jo|| s]*K>1 $&a^fcg&*j2tSo| 20-100%, b|. 

#5JsWlfe 40-100%, Mc|- bUf^PTit 80~100%7h ^#o)|, c|-#^WcH(b)S HiiDi^^S 

spwoi, #^ gi-aofl °isioi §^a|?|£t 9fa(2a§»B), ?hs^°s t^s a^^a^ei 2## oi^si ^aicn°jxf 

# ^^-30010, bW«|»Mte 50 ~ 200 1; 0)1 AH, 2~100A|e>, bHf*jsW|fe 4~50a|?J 2»J • gfs^ X»*aHHil*1 

e 2t »b hit 

0|# g-*}-ao||A-1 A|#£|^ &A^|- gAJoj a^^o) ^AH0||Ai A^-Elfe 5!o| #31, ^xfl^oj o||st, H«l 41 S! 9 

ED||^ii||yo)|E|| a^^AH_|eg B|g]ggyg; BlfiStMSf, E)|Sa^C||^#A^Eg so| o^sj>4 

3; t|a|t£ia,W§l, c|«j^^ SS e|A} U fe^ §o| 112^9; a^atWSf xlg^E; #£l^^|oi|g 
tya^l!o||E)l=tffl|o|H«-hHSS, #a|SA|o||gsfl mi y o|| e)| =Ajimo|e^E§g §°| ouqAitfmoi rettiS*! 
S; £Hj o)| E|| = °J a}o|| ^Ej| s ; ga|aA|o)|ygjicyB||yo||E||3, ffa|^A|o|lB|S!#u|gha^fl|ofl^Eg = . #a|^A| 
o)lltLi-#a|SA|nss?i! m^99W #21 tj|o|e<y fftpfl; ¥^«a0e!4H^Eia 3StM. #a|b|ys|#a| 

e, ffB|o^HtH-h£fi. #tt£?1 7000|^o|2i b|^s|^ 75% o|#oj #a|b|y<yg §o| -§Aj M£ |Di # ^ °! 
cK o|# e^Hie t^°£ a|#©M£ #2. o|^# Sth©K>i Ah»«KH£. #ck &>4fl|a| fpHfe 2J2|£ 
4 2i°°=l, a^cH #lf 100StHf°l| CHSKH a§ 0.01 ~10g§f^ §£0|c|. S»22o|| ccfaWfe e^x-flfi- a|#S|-x| & 
oKSE #c|. 

SSM|A|*l|fc, #^°.| ^flflf, e^tK a|o|h§& go)|Ai a|#e|- 5j 0 | §2, on am. a»£M». 2 Hf 

i!3£H §2| StffttB; afcW^. tf!5«lD|5Ak>| = t ff°f!3|0|^SOi^A|0|H §2| #7|2h^S» §i S 4 9JCK 0| 

*e E^ss. SEfe ^Ajo^Ahu|s#, ElfiStMEf, o^sejtt i^g €FSfl|2h eHI^t|| §U-7HA|x||a|. 

£ #cK 2 ,2'-ohib|^o|^^lsqsi, 2,2'-o|-2Eb|^(2,4-c| DflS HfsllSMHS). 2,2'-o^h|^(4-d)|*a|- 
2,4-clDliy^ells.ulEg), cltUH^^'-o^bl^ol^Selloie, 4,4'-o^b|^(4-A|oKt^£Kt2i>4) so| oK^£1S#; 
2,2'-o^ti|^(2-o|-D|i t D|H^nh)c|s|o|^S#SB^|H, 2,2'-oK^a|^(N,N'-£|CHI1^0|^i!oM&l), 2,2'-o|-3Eb|^ 
(N,N'-c|D||asyo|^S ohD|B)c4*ho| =£g£Bho| = #2| ohoiesrtMh §§ M&tt ^S. Hct. o|Be Eh^°S A|g 

S|7^|, SEfe 2## 0|A^g S°h5|0i A^tf 4= SUCK gfh7HA|*l|fi| A^ffS. HinD) 100#gfYO)l cH «|-<H 

0.01 ~10#S^, Hh»«|«Wfe 0.1 ~5#S^O|cK 

ftS£ S! #U-A|?iS, #thSom A^sfe #&7HA|x)|o| goii ccfaw oj £ | S Ajaj^ - SU^ie}, fl§ #th^£^ 
50-200XJO|j1, #t^A|7is 0 .5~20A|?J %S.o\cl\. E£°h, $«a|o|| 2lcH^ H^°^ S^IS # 

& aS2| ^&#a|cHojxhs| c|# xi|s&a°sfe, ^^2| #a|t>)s #th|s| sxH«h>l|Ai s§ u|^xh*KH|ah 
H, #2>2^ ^-iH °W "-I- be^ ^ = a||o|Haho|^ #2| a-goil 2|eH S^2i2*K)=| £*||(*9ffl)s. S^sfe «^o| o||a|£| 
cK 

& ^Soii ?JcHAi Tg xho|7h 5"C o|Atoj 2 7H°| Sa|oi# u^sifi ^t^#a|D)°Jx^ -y7|°l- 4^0)1 £|oM ^ 

Sit? 3do| BW5|«^. 0|2f a-a bHf2)th ^&Ma|Di°jXfe, Tg7^ ^-g ga|D) A2| Tg7|- ^-S- #E|CH BS 0|^O)S ^ 
ff#a|Di°jx^| g = ) aa|D) A2| Tg^ ga|cH B2| Tg *to\?l 5'c o\#<=\ z}o\c[. T g y[ ye =a|o) A2h Tg7^ £^ #a| 
CH B S! °J2]s| TgS fi#& #a|D) C£ o|^o)S ^m#a|DH°jxho| g^, =a|o) as| Tg2|- ga|o| bs| Tg2| ^o|fe 5'C 
o|a^oj 5J01 #21, Sa|D) A2| Tg£h #a|D) ca| Tg2| *|o| se^ #a|cn B2h #a|cH caj Tg2| ^o|^ 5*c o|^ SEfe 5'C 
a| o|ii ^o|cH£ #ch 

f£*K & HKioll 5UCHAH Tgfe ^a^^2| gE^SfS^N ^§9 ^0|cK 

Tg7|- #2-1 A2Hg7|- Ma|tH B2| b|#§, otx|-o| §^a|(A/B)7|- M# 1/0.01 ~0.01/12| a*|, a *W\ 
1/0.05~0.05/12| S^IS Sf2, 5E*1, Tg7|- ye §a|D) A2F Tg7| ^e #a|t>i B2| *J-7|llfe, ^tJ-^a|CHa^ S*||2| 50 
#lf% o|aj 0 | ut%m*[JL, S.c[ u|-lfs|o|-7||fe 70§§f% o|-y, o\ a|-af5jsh7l|-b 85§tf% o|4h°S °icK *1^2| #a|Di 

lfO| X|L.|-*|7|| *AH 2 |.o| SS^S 37|7h CH^|?JA1 SX|S| AK>|#4=Ajo| ^WW, 3^1^011 S 

ioi ^ofe- se7h sit^K 

Tg7h ye = e.| DH ffih Tg7f ^e ^a|cH zt^2| Tgfe ^^°| *1§£|x|e &a|°1, Tg7h ye #£|CH2| Tgt MS -200*0 o| 
•y 30'c o|*h, b^^|s|-7iie -1601C o|aj- 201c o|*k »*| h Huswife -ioo"c o|# 10 °c o|s|-o|cK Tg7h ye #a|o| 
2| Tg7^ xM*|7|| SS«I|2F IJ-E-H SE-b »§S»|a|2| a*f^ SEfe S^al ^^o|| £^o| -a^ ^-517|- SUCK Tg 

7F ^e #a|cH2| Tgfe, Tg7|- ye #a|cH2| Tgac^ m§ 51c o|-y. b^5| s|-7)|t lot: o|^, u ursj *|-7|| 30ic o| 
^ ^clK Tg*|-0|2| At*j.e sys| «|&£|X|^. atx|ol, 500 TC 0|oF, u h#5| s|-7)| 400 "C o|sK b |g)-s| s|-7)| 300*C 
0|*|-0|Z», £E Tg2| At«}. £ mig5| 7i|°t-£|7;|^ Sfx|e}, M# 5001C 0|SK 450t! 0|sK McF b^5|*Wlfe 

350X; o|S|, 7^ bUfsjsWIfe 2001C o|«K)|cK Tg7h ^e S£|D)2Kg7h ye Sa|D)2M>| Tg*ho|7^m*|7)| ^2S, 
§@J-g2| unaoii a|» ##^2| u-Sfol SoW2, ^*|a|^o| a3 ^ 3 |. 2jcHA|x| a^b 3^7h SllcK ^, SS*1|2h 

##S SI »#S«ia|2| l*|Ajo)| 7|o|*|-fe #a|o)fe Tg7|- ^e #a|cno|2i 1 #^2| y-^ofl 2|=i^#S2| *l|aj^^o|| 

2|*1 &#S2| ^A-|5fe a*fX|^Ajo|| 7|0is|-b #a|D)^ Tg7h ye #a|D)0|HS, 2>^2| #E|CHS = 
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g. <ti<go{\M Ahgsfe gU-=£|Dja^La| ^So|cH£ #n, o|go|7i^ sg ^Sgo|aLa s>gsh ^si-s. 

8t*lEh a gJ^SB S# 0.005~|^k/jT., HH^SWIb 0.01 ~-\00 m , uHf^^^Jto. 05- 10^n£J #cK °J 

x^o| 2hcti^g, *4x|§ S^ofl, S^^7| cHg^l h|cJ^^°| m«xii^o| §7^ch °J 

^go| 2^5l-S SfieJ- %*o\ &o[x\n sjcH fFg^ei s^o| n|^s|(H tH^cK <*|7|o)|ah °jx^e, 

ihgollAH A^slfe *m#a|cH£]x|-2| a^lfe 30% o|4J-, bUjsisW-fe- 60% o\&, s_c\ uI&z\*W\t= 80% o| 
&o\c[. sEth, & a?|o)| <mo\M mg&S-g-M ^§£Jt*l, 1ga| ^tma|tH2mS ioo*co|| 

■M 23^1^ sm#a|tHEma| 23=^if§ *Sah o| =f}-#a|^ojx^ 251C2I ^§§o||AH m^<& 100go|| 

24A|?i ^21, 200P)|4|s| *4|5_ mm^oi, M\s#o\\ xh-ff-si 2gf§ ?H^a|^, *g«t2, 5.^2^125 

#tf/^^S£|^^^d^Sf)xl00a| 741^°=- ***S &o|cK SsfSfoi ^s^, SsH^ofl SsHl! ^ 21^ 

*i stn sc+. 

Hfi^CHI^EII =74| S. in EH S! 0|#^ g^f^fe^ aacH# # ^ 2icK 

go^c|o«74| HiCHal oi|s£r, 1 ,3-^EKi|2!! , ol^HSy, 2,3-tlDflB -1 1.3-E!Ehc.|oy, HUMS # 

# S ^ 2iH, 1.3-¥efc|?«, o|^«a. 2.3-t|«HIB-1 > 3-^EW9g §o| #ct. 

(D)|EHo^l^o||^E|| = 74| aacH2| ?*l|^oj o|-Ha<HCHIl, ohHS^ofia, ot-HS^iESS. o(-3S>40|^HS 

1, oh3B^n-^B, ol-Hfi-^oi^i!, o|-3B£hi-o|-a, o|3B^O|4:oHJ , o^£|>4n-«j^, o|-aS>42-o)|g«i-y , 

3i^3|-oi=.sa|hss. o^a^B^a §°i oi-aa^oii^Eii^-; uiiEi-aa^Dfla, DUEi-sat-wia, omaa^Hsi!, 

a\\^3.mt}o\±E.S.m, Dtlehaaiin-Va, Dll^HS^oi^B, m|EF3a^n-oFS, o||E(-3a-£io|4:o|-a. tHlEhaa^n- 
on El-aa 2-o« a miEhaa^oiHaAiHsii, DflEhsatJa^a #^1 tHIEhaatfoil^Ell 3£4=auj||b, 3 
s^^oiia, ss^hss, asitt^i, 3S4I£K>|^e, asgi!n-oH, ae_£*io|rfco|-a, as^-ttn-^^, a 

uHHsjsi-ia, ^S^^-ai e}-^7|- 1-6, td|-^e(.7)|^ i~ 4 oj ?jo\ %c[. 

en. 3-°iiB^if!!, p-t-^-a^Eiey, #^s^ei^h #°i ±E.\&n s^ch; ohsasi-iMa, miEhohaasuisa #21 

a?l U-^ £iCH; o|-HaoFo| = , N-D)IBSo|-3aohD|£., N-?-^A|D||aohaao^l£ §21 o^ao|-D| = 7|| 2.±a]; CH| Eh 
saoKHH, N-D)ia#tH|EhHiofo| = , N-^^A|DHgD)|E|-aao|-a|S. #£| D)|E|-3ao|-o|=^| fiitCH; o^Stl^a|A|g, 
oflE^a^gal^lS, oFa^a|A|goi|Ej|= #°| ^a|A|g7| ^ HicH; ^£|£!#£^H4M§, oh3ao^|HCHiaHse# 

Eti S^l fiinCH; DIlEhaaAhclDdgo^liiiOlll, DflEhaaAH^IollBo^linCHia so| o^|^7| *^ ^Hl E|-3 

a^Tii s^ch; D||*A|#£|o|iaS!#ai#aiiO||Eh3aBllo|H #21 ^=a|7| DflEhaatWI a^cH; o^a^. chiefs 

8^ SiE^ aJx.?|- = ^-^7|| ai^CH; a-SlleJ^. "OMU-th A|EBl5A4 i DflEl-gA^ g^E^A^ 0|E|-3Ah i E||eal5hO| 

olE^A^i-ag s f 5 t[ Dl^l-a^AhaicCHI^EJls = ^ 51^. 0 |# gcXiAH, uHf5|& o^l ^E|?!!7|| ai^cH SE 
fe- Msa^l aincH, #a|?h=^-A[ atcH, fiSf£t?^&^l a^cH, ^a|7| a\\B\3.m±yn aacn 

Tg^o|7|- 5'c o|Ato| s^aai^ojxKXi SJcHahs, o\b\& aacH* s&sHah &&s\ >g»io\\ u.\b[, jg?[ ^= g a) 

Qi, Tg7h ^§ §£|CH S! zi o|2|aJ #a|cn* &^o^ #3, Tg7|- 5°C o|ai- *|-o|7f i-hb #a|cH» ^1 s^i 
aacHS Atssfe a-s- #^-o|2i, aacH £s^u|& 0^74^, #fj-a» u^7Hl.i, a^ 7^21 §ei u^-b 5 #011 21 
§HAi£, Tg7h c[B Sa|CH7h SojA|as, ##2| aacH# AffSW Tg7h #a|cH2h Tg7h ga|CH #S a 
m ^a SJcK 

& ^ol|Ai Ahss|-fe ^fh=a|cH°jA(-g- ?^5[- =a|tH §o)|Ai g*)-x|^^o| Tg7|- seichsah uufsjsi- 

7)1 a^ & - 01- ^asb. oi|?Hc4) ^ai^Ehci?)], gaioi^HS!, ^E|ffl-1 ,3-¥e^|oh gs^fll, ^Eia-o|^ = a gf 
^a|@!-i.3-¥Ehc|si!-o|^ = |!! gfpfl , 1 ,3-^E|-D|?!!-o|-aas. L -lsa 1 ,3-?-E|.c|9!!-o|^=a-o|-a 

isqsi ^E|f!!-o^as.MMa-1.3-^EhD|2!! >iE|@!-o|-aasi-|sa-l ,3-^-B[cm-o\\ B[3.m 

i+aVM ^StWI. ^E|fi!-oF3as.L-|Ha-1.3-YEKI?y-o|Eh5A4 ggffxii, ^E|S!-o|-3asi-|Ma-1,3-¥Ehc:|?!!-Dfl 

Eh3at|DHa-¥°^d- #£|^E|ej-#a|^EhD|Ojj |Sgf|fjii ^E|S!-1,3-^EhC|oy-0|E^A h _[H|EF3a>lh 

ma-ohaasMss sssra, ^Eia!-oh3a^n-^a-o|E^A4_ [1) |Ei.3Btnifla-oFaasMMassth*ii, ohaa^ 

2-o)ia«!-fel-oh3attD|IB-o|-3at}-tHI^ A l§E|oliae!SE|#£i=.oi|Eh3aal|o|H g^ci^Tii aacH at (Dfieh) 
oh3gA4cH|r±iE|| aacH^I g§^m, g^c|2«7j| aacH a-b (Dj|E|-)o|-3atiol|>;E|| =7)| aacH£h 

S!-^, Tg7(^ #a|cHsb, (oil E|-)oh3Bt.MI aacH a-b (oi|E|-)oF3a^oil^E|| =7^| aacH°| Eh-^#lJ-*fl at 
«l, (d)|ef)o1-3B^I aacH a-b (o)|E|-)o|-3a^oil^E|| =741 aacH^ §f*f 7fe& aacHs>h2| g§tfx4|7h 
#a|cH£AH o(|A|acK *«| (d)|e^oF3B^I^e||=74I aacH-^E|S! §§^4, (dj e»c^3B£.k»I^e|| =7)1 aatH-^E| 
S!-1,3-^E(-c|ojj g§U-jc|| s= Tg7( .^ = f§E.|cH3.A4 dUfsjffl-oflolcK a. o)IBe!- = ^3S! o|ia9!-H 
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gy-o|^: = S!! • gfgg^xll, ^E|fj^o||aS!-=Slie!-^E)Sfl • gfif^l, o)IBDm3aef|o|E§^ ifli u|Utta$a 
M\, 2i4b|ygt}-*fl #2| -g^^^l^^MOiS Tg7h £^ #a|tHSAi ti[*t2it>w\ Af^At oicK (D)|E|-)o|-3a^o||^ 

sjs-saitHaxhai a*t«om a«,^i^a ^opi ask*, oi# m^wm imnm 7H8t aoi unf 

«|«W. 7U>*lia A^sfe S^, n Ah#if^ y§5aom g£|cHs| #oi| clh^ah ch=x|°}, #aj gallon 
30§lf% o|sho|cK 

7KuUH|2| ^xHisjoj o^i^fe, «!!i^ifl^A^|H, qaStfis^itl^AhoiH, qa^El^AhoiH, c|-t e rt-¥Bni^o| = , 
2,5-t|D|ia-2.5-c:|(Il)aA|=sy2cH|o|B)«!d-3.1.4-ti|^(tert-^lJl|^|o|4:HSll)B!!S! l a|-^s^n|^Ajo| = , tert- 
YimoHlEllOlH, 2,5-c|D)|a-2,5-c|(tert-^aiH^A|)^Aj_3 i 2,5-ea|D||a-2,5-c|(tert-^aiii^A|)«!A ii te rt-¥Ha| 
S!20||0|s, tert--^ilE1diy oH|E||o| e, tert-^a^o|^a5)|o| §, tert-^B =1 -sec-^£0|| o| £ _ tert— ¥■ ^ ^ =1 tH sf] 0 1 
H, ^anisi^eliois, tert-^lnic|o||aoWm|o|e §°| e)s a ^ 0 | = 7)| 7KHMI be^ o^b|^o|^^y sq^ij , c|o«B 
oh20|rt^ae)lo|H #2J oh=ESHh#; oflBey c|#a|a£|D||ehaael|o| c|o)iaa!Sa|Sc|oflEhaBiH|o|H #2| c|n||Ef 
3le)|o|e^#; sa|D||aSHse!-sa|D||ehaas||o|E s.o| H£|D||E|-aaBflo|BSfa-^; aa|o)|y gj=£|#c|ohaBiMI 
oie, i,3-^at!!#aiat|o|-aael|o|E §o| qoh3a^|o|e^a-; ea|o||iSHS&Ea|oh3aej|o|E =o| e £ | 0 ^ 
aeflo|HS^#; c|H|y«!!^i g°| c|a|y^aa #°| 7hil^ £tiH ga a ^ sich 7Ha*Hsfc, o)| a 10 Salami oil 

1^|0|E soj C|D||Eh3l5^0|E^ S = §J D|b|yuHS! §2| C|b|ySf&g^ a^ 7^^ £iCH# A^Sfe edo| Uh^S| 

s>cK o|2h a= 7Hn^|fe g& Hi^o^-g. 100^o)| CHSKX 0.05^- -30^, u|-&5|*M|fc 0.5^- -10^-5 Af#sj-Dh 

12.0II ccfaw E|2|fi!L|e§, o|-EJ #a| 7|oa3=*lia 'US^WS. §c[. 

q^o|, & aSo|| SiCHA-1^, Ap|2|- *asa|t>12l*W- A1S-SW-4 SEfe 2# o|£* ^tWAi A^sp-W, ^ 

»ga|DieJ*> o|£|s| aaicHS. 1 ^ Af#a 4*fE Si^h ^aaaicHaTCW «*SSa|oiSW o|S|s| aa|cHa*h# 

A««fe =S#E|Ol°J^ 0|2|2| °J^o| U|£0| 3fCW7fl S|9 #^£h Aj3|7h 20)*|*| 

a|cnax|. o|£|fi| aa|tH°J^a| u|#$ S*IS|x}a| 50atf% o|*K 30aa% o\t[s. &&s\o\ol °}cK 2. 3 

*l£i^g ui£jc-isaa 

e- asai q&eaoii e^Ai?^ 5011 2i§n & aa2i s*is^s uheici3Ea#oi soisck 

a^^ ^th#a|D-i°j*fe. £!=E^Ei)oi|Ai a-s-aon-h m?\x\\s>[ ^a-g oi^s u^c^Ai nms s 2*11 on 7^ 

gsfSM S^S xh|2S|-71i-K s|if°h °J|^sit 7h*W mioi^ss ss*H|o|| £ss|-oi # 
a-|°}, A^gj. ^a-§a|tH°jx|-# sjifat- ^hohs o\^o\*\ °ij-y-#aoi| ^-i4A|^i ui-oiq^g-s oi^oil lh#a 

s assi u^Diasgsoii A^sit- sajohs oi^cHi! ^^#a^. ^a°i ^iis-si^ife- tf^ief. aaa §§ ci 

^•yyc»|AH Q!)*)|oJ ^01 H|-aS|«|-C|-. 

A|S7^°h ei|4h#a(o|SK r ^QHj ah -^-s h «^a|cn sJ ffi§ &^a|^ ^ Sife ^o|^ fa, ^xH|»o| 

o»isfe. a; oiiBa. 011 a*, hs&s, oi^hs&s, oi±^§, s-^^a, t-^^a, SEha.'oi^E^, «|ai- 
a =21 i3§f; o[m\e, miaoiia?ii#, u)iaHsa?iig, ouaHsa^s. A|gs«iA^, ^\ms.m^ 

gal DiiaoiiaoiiEj|s, c|oiiaoiiEfl = , ci=saoiiEii = , cioi^HsaoiiEiis.. ci-^ao)iEii = , cioi^aoiiEi|s i c\ 
n-ohao<iE)i = , D|oi^oi-aoiiEii = , on ansa on eii s, Dnaoi^=saoiiE«a i [>^|B^.yo^|E||s l oiassaoimis, oiiaoi 

^^ao)|EH = , o||an-ohaoi|E|| = , onao|^oHJoi|E|| = , E||sa^|-o|HSS^ m^i o||E||=#; v-^-aseiB, 

t #2| #2| ^a-^; A|#sS!Eh, A|g^«jA[_ A|^^gEj- go| ^ x|^^ ; m^y, #^91,0-3^9], 

m-3aS!!, p-aaS!. oiia?!!?!!, oi^HsaS!?!!, V-aeyS!, 0|±;^aS!?!!. n-ot-yyi^ g2| a-S 5 ^ E!-*Hr 

net. ^th, &m gai ^ia^&hs^^; cimaa»ohDi = , N-oiia=iaai^ §21 si a^2i 0^1=-^; 
^A_KfLK)oiia. #^oii a, stesi, ^^a, ei^^oiia gai o)|^eh=-# ; fist asH^2i §dh» oi^t 
aa it a ^ suxief. 01a ^oiiahs dis sere oi^, u^^swi^ 85 -c oi^si ^°h» 501 s=this|2| 

££°h, aaoii wt, ^a*^ aaiai2i aoiiAH assfe S7wm cfs ms£>s*ii §1 s?ha su^. 

3. SA|g=# #5H&| 

& a§2i aaiait a-6» & as 21 HWcisaM, aaa si aaoii cc^ah s?haa sa-e ^oick 
aaa^t, #^21 ais2*Fa^ioii ai§hi^ Ah#a 4= syn, <*\?w ^^aaasAi ?ig na^oiM, 

MCMB #2| PAN 711 Eh£a4f. =l*|7<| S-rt-a^ §2| e^a^HS; aalo^ §2| E.^^JL^X[; LixMyNz(Eh, Life a| 
SS^I-a M§ a^, bHf*lSW|fe Mn. Fe, Co, Sn, B, Al, Ti, W, Si, Cu. V. Cr §J NiS^&| &*o]S. 1# 

S i_he|-L4| 04 , N-S ^^§JX|-& uhE|-tHc|-. SE, x, y S! zfe ^ 1 ,0Sx<7.0, 0<y<4, 0.5<2<52| <^^°\ ^o\c[)g. l.[e\\-U 
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fe £|S^6|MB}o|H3^SH-; AxMvQ p(fK Afe Li# l[eM2, MS ^0|3^xf, B|jha*W|fe Co, Ni. Al, Sn Si Mn 
°S^e^ -tj^S ^oi£ U ^^B. Ofe thfcSW* W2, x, y, zfe *W 0.0^^1.10, 0.85<y<4.00, 

l.5<z<5.002j g}^°| ^o|cK)£«Pp-Hfe ^tfi^ysHom a o|£|oj 

2 . LiTiS 2 S2| S^lf&t #0| o(|A|gcK 

EE, S^lftg^, TiS 2 , TiS 3 , tiISS MoS 3 . Cu 2 V 2 0 3 , h|S3 V 2 0-P 2 0 5 , M0O3, V 2 0 5 , V 6 0 13 Si AxMyNzOp(S, Afe 
Li# ^EI-m^L, MS Co, Ni, Fe Si MnSS^fM ^ejsj »Oi£ N-E- Moll °£±= a 0|2|°| g^, uffi)sw| 

fe Al S 1 Sn£S^£l *jo|£ 1## M-eWI*!, ofe l|eM2, x , y, z, pfe ^ 0.05<x<1 .10, 

0.85<y<4.00, 0<z<2.00, 1.5<p<5.002| g?|S| ^o|c»3. ufEWIfc *»g4r£iS«o| <*A|gcK EE*}, fiB|oHlfi@j. 

SBi-p-aiya §21 ss^ m^i- # mmmm Mmm ^s. such 

& #S2| #EHa|§2| lh#^s.| 4&«gs| *||S£]x|fe &x|S, g-y =*f=a|cH°jxHfoi| clival §£j 7 |^°=. 

1 ~-1.0000H. u|-#SJS|-7||fe 2-500UH, 2.c\ uH^SMIfe 3-300UH, 7|-§- n^«|*W|fe 5-200UHS uHSh^K 

Ss-agfo| af±s[g, U£J*l|o)| S^jsj thsssoii ©Sf&o] «« 0 | So^a^ S^o| 7|^sw si-7f| gjcK EE, # 

SStfoi afcfspfl HIS «-#i!0| SS*l|o|| hSh|x| afn <M^*[7\ tMI =jcK SEeh, #b1b|o|| £-a a H-I- 

^7|s|oi SS*||o)| £ESSp| £££ 2S*W A|g^ 21 cK ^7|^fe &£J°Hfe £Ple!- °-^S§!^ °^7F*|2| 

9 £o|| iifawt g- ^S2.| £B|a|o||, #eia| s>| a*t£££Zfl, £ES*fl #2| 3 a^f*^ SU^K 

S7|H£fe, SJ^Is Ajajsj 5§ 4= 5U*lEh oiiacH ?hs^ A lnili4y*S2i, ?h = ^A|o)ia^«^£^, o||a^# 

££i, *hO|=SA|D||a^#S£^:. «|-0| = ^A|=S.l|^!SSfi^:, ?| = *f A|o|| fj D|| S-M| #^.2>; §o| &g.2.±5±^ 

(o|«s| ^£h9o|l-[ W^ai^^a #21 SS9), »a|<*H8^*K>| = , o||aa!#a|#, #a|?h = g>4 §a| 

»a|CH, m$?\m M**fe o|7hjn Z>^, PVDF, PTFE A^fJ- 4= BE, S^o)| ujahAife, ol| c|| o)iasi-HStt 

2Y, #a|o|rfc = a!, #£|^e|S! #s| =^7|# x|l-|a| &fe ji° S fe #a|^e| = o| g S A [s. 

5 4 Stlch. n #011 ah £ ^Ss2^sf&#o|l.|- ^^7|# opua jl^- # e gxi^^-s &^a|?|^c|| d^sj^ g 

7W|0|CK 

4. £|#2*|-Sx|a = 

6 ttma\ S^S, ^7|tK #BH£|# sad«|o|| SEashi, e^jo||# ^|7H3^ SS«||saofl oHH&!^ §o)| ffgf 
23*14=, £3SHS£ 3 ^o|S ^^o| *||#h|x| gmti, fiS ?a|, &^a|fe, Ml ga| S^leJ 5# AlstH=t. 

^IS-HJXI Sf^lS, fig ^1 0.001 ~0.5nm A|0| s 7jf A^ffl-CK 

#£|a|» gig xii oil £isft ^^«| xi|£>H|x| afech onacH, ^#5)|o| = , §oi| °|si|Ai ssScK 

E2S^ ^S. o| H|S[E|X| &X|D}, ^.>4DHS ?H|7H°!- ^0)| §^H|t !F#aS2| ^»l|7|- M# 0.005~5mm, bH^5|S|-7|| 
fe- 0.05~2mm7^ H|fe §£°| S-^H* ^PH^fe IfgS ^l°hH|X| at^lE}. S^S #^S§0| 

cm ##asoii ^-aoi a?MLf, m#asoi ss*iisveh Bta|H|x| att ssai ^sa^i §oiia-i ei^s Aj^s^7^| 

5. £lS2^a^l 

& a-gal a|S2*|-Sx|fe & ^7|*h §^ S!/5Efe Ah#*i- a| S2*|-2 *|o|ch a|#2*|-S^ISfe-, a| 

»a<f2«jax|. alSo|S2*ha^l, aiggai D|2*frax|. a|go|Ssa|tH2*hS^I • ^ 2iM. 

o|2|- ^ a|#2^SA|o| gs|]oij= #^ A^Hlfe j|o S SZL| S^^S^°| #^o|| ccfa|.A-| ax|s 

Aia| 7|^# ^?|sfe 5!# aaishS #cK oilmen, SsHSSfe, LiClO 

4 , LiBF 4 , CF 3 S0 3 Li, Lil, LiAICI, LiPFg, LiAsFg, LiCF 3 S0 3 , LiC 4 F 9 S0 3 , Li(CF 3 S0 2 ) 2 N g2| B.\m2x[&x\£. MS a^h| 
fe S*H9|S| asna# # t xii, a«H^|2| #°H^fe. oil EH =#, ?||##, N-^tt, ohEi#, oho|=#, s&^a 

##, S^SI-S-Sf^^-S-, 0||^E||a^., ?hO|-fiM|0|S. fl . i qESSfff^, °jao)|^:B|| =7|| S|-t|-##, ^H^7|| SH^#-^- g 

o| o|| a| sis, ^ywo £t o||aei?ho|-aM|o|E, HSSa?|-o|aM|o|M, clcHIS^ol-aMlols, c|o||a?|o|-aM|o|M so| 
?hoFfiM|o|e#7| siO^cK 

o|*NI, a^loiie #o|ah & ^l^jo S -ysslxio}, ^o| o|# a>>|oi|o|| SSElfe oNcl. & a^NIg 

s| ^fe H¥ §tf^-& MehtHcK 

A|A|0|| §! U|JiIO|| ll^lf, TO. SjXfS Si ^2fe 0|*ho| gJ-^Oll S|o|0K EEfe O|3|-O| 7||7|# A|#S^ ^§H|°1M. 



http://patent2.kipris.or.kr/patent/XML/JGY31 680/1 01 9997008035. XML 



2005-05-19 



KIPRIS(S3H^dJSS) 



Ml 01 XI 8 / 14 



(1) : 1g2J «gHSaJp<ei*yp iootco||a1 24A|7J ZjSA^, o. 22§lfS *S«fSa=+. o| =t^#£| 

CHS^S 25'CO\\M #^ofl 100g(XI^B|e} ife 200D||4|2| *ll H s|-c*| , ximoU^k^! 2§ff aiA^, gaf 

WflSl 5#2S#a2*»/»a|iHa3E5«)xl00 (l)(2) Tg : s-^^£ rc/^oflA^ SES^S°^ 

(3) EJ^a SI Q\&=?-3. : ^« a^oIIah, #a|Di°jx|- ioo?l|o|| cH*KH, z| £Ja>°| g^af Eh§# *SS|o|, 

•yA|oi|i(#£|Qlo| H|^)jny7|7h ^9 50kgf/arf 4] £f££#«H| 0| «0|| , 1 400*. ^E|S! 200* , 7m*i\g.M C\ 
uiybjjgi 5", fEcil^Uffla^S^msa 25*. o|Sjn«^ 1,500* SI #tW>M*llSAi oj5u|^i£L|E| 15Y# £ 

#*«l jays- ^ 80 - cs jfasfoj gtjsrach ^lifol 98%s mi, m^aatHHIB 200*, 
50*. t|u|yfflg 5* SI 0|SHl£.^ 200*# o\ 7M*kll, StJ«K* 3.±a\ ±.a\^0\ 99. 8% S s|fc 

a|§o||ah yzwo* «Jg§ §x|a|^ ^&#a|D^*Ka)2| a^^« each. 

&th§ ^*m£|oi°Jx|-(a)#£| S.^^°s. <&*a\*\o\ H£z-&±. 2#Sth# 

1)2] *»#a|iHSWS. =)cH 2J°oi, Zl Won b^^§A}o| o|^=e(je 2), S¥^|«^a| o|4H^(£ 3, £ 4) SI 
o|^s(£ 5)S M^sfe gjxhs sjch Si-b 3do| ahojsjojcK 

^-ah^ £jx^o|g A^o)|Ai ^p-o]. o| a^^ a}e||o| oj *K a )o| 0.28/nnOlJl, ££, Tg-b -79°C^ 105"CS 

wojxj Bfai^oii S^^-dIh 5% 2.000YS 7h«KH, ^t»a|iHSI*» 2000||£|°| i4«l* 

*J°s o)af*KX ## il|7|sU, #a|cHgn## SSa^K g2§§ gy°£ Aiigshs, #s q AflgsK^ =^§o| § 

HDH9^| # A1|§# H]-^S|-5JCK O\J!\0\\ 3\*\0\ ^JL[ §2@ #a|D]# £-£|°[ #a|CH# 60*CO)|AH 1 2 A|7i X| 

g2i2Sho) a^Ej a»&»a|iHeixKa)(sa*l|)» ^58^. o| ^tJ-MaicH^i l&ifs 92%^cK 

(^^°| xh|3E)o|2|- ao|SKH «s Zd^^^#a|cHaAKa)#, £a^|i-ho|x|# N-D)|gs|Sa|^(o|SK NMPa^ 

»)o|| &^a|^, ^U-#a|[>lgjxKa) 15#S^(2S& #if) SI NMP 85§if¥^l «heJt:l3£^#(A)# SSScK 

?^(S^AW| r K s-15j /aawois*! 90^1f^of| ^»#a|iHa^Ka) 10g§f^(i§^ SS)s| u|«o| 

ohxH uhe!c-l2g»(A)* 7hS^, ^eia|# gsa^K o| #HHa|# ^ 8cm. 3jo| 20cm, 18 

m s.\ ^?a| e|o|| £5, ZdiEsW, <£cH£! gHEJI^sM ^»|| 25^ ^=s=(a)§ SSS^K 

(S^a| fl|s)2^EA^a|g go^if^cHI, nttffaicHSJxKa) 7§lf^(JlSS- #§f)a| u|#o| sjs^ a^xj H^q^ 
*(A)« oMIHtSeai 3§if^, NMP 50§lf^# ci jfsu, ^^o^ g= # #sHa|# aacf. o| #sHa| 

* ^ 8cm, S0| 20cm. 1 SMf-o | ^ S|cH| £ S , 23EA|^a-| ^cH5J Iff g^l^KX ^ 55/m^\ S^S^ 
(A)* 

Oa|£| fl|^)a!-Ai z| 2cnf2| gaS£S 25^21 #a|=sas«xil a||jiis||o|eh# v\^-jl, opA 

#o||Ha?hohMM|o|estc|oi|!|?WfiM|o|£fi] 1 :1 (*H^o|)$&°!|o|| imd/ajEHsl h|£^ LiPF 6 S §5«a|^ gs|| 

«l #<^l as Sx| 20^ S x)|^ojcK 

(QA|^^o| S7h)S7|S^a| *§§, 20^21 ^ SStB(a#a£: 0.1mA/cm-)°^ 4.0V^ SSSU, 3.0V^| 

assfe em«K>i 4iAi«hacK a s^ha^s 

a S^f, S-SStfS, 5A|-0|# #SA|o||AH 205mAh/g, 10A^|# #SA|o)|a) 200mAh/g, 50A|-0|# #SA|o||Ai i95mAh/g 

^^|ol|2(#a|CH°| X||=E)51M}7|7| at! 50kgf/cnf LH^£S#e||0|SO|| , 340^. >iE|S! 200Y, O|E^A h20 

■¥•, D||E|-aS*L"»flS 20^-, o|-3^Su|Sl 20^, 7|-ja*l|SAi c|H|y»!!?!! 5^-, £mi^!ffla#St.MHg 25-¥-, oi^ms.^ 
1,500* SJ g»7HANls*1 o^b|^YHSM"H 15*# gH, #&s| Jnt^ ^, 80"CS 7^s^ #fhS^^. SitCH 
^td|SfO| 98%S E)2iS mi, D||E|-3ttt.HJ)ia 200¥, ^Eiai 150¥, ^|tj|y uhj^jj 5 ^ gj o|$ia^ 200¥# c;i 7|-S^, # 

*«l £imOi SfhAl^m, £kl>| ^H|lfO| 99.8%S Hit A|§o||AH ^ §*|A|^, ^«fiSlDle|XKb)S| 

^AioihBf d^7|x|s ^.jifS S^aigog gal-, acHi! ^U-#a|Dl°JxKb)s| ch scH-^ o|^3E(5E 1) 

Si, ^ Wl utct£8&£| 0|^3£(£. 2), ^*|g o|^S(£ 5) SI £¥7lS^2l 0|#^2E(£E 9)2) 5ib 5J0| 
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0| s^=a|c^o| ojx^s 0.17/zm2^' Tgt -51 V S 102'C£ch £E, S S^f-S- 95% ^^L 

)SH 7^2, #-?f7|# A^shaj 80'C H^MM ^BRl; 



<£CH*! 100^0)| NMP 1,00C^^ 7^)12, #^7|# A^Sho) 80 'C ygfSKHlA) ^W|7HSW, ^£-§f 100ppm£| 

^tma|D^xKb)£| NMP^^IS 258^. o| fr&H §o)| *tma|Dl£jxKb)2| llT|f§ 95%S^K <*|7|o||ah g 

NMPe^«flfe Hfel^^g( B )^AH *i|i£o)| A^H|fe 3Jo|ch 

(¥^s) »l|2)?h*(S^AW r K s-15j ) 925Sf¥<*. *t»#a|DlS|*Kb) 5§tf¥US£ *S)2J b|«o| 8M g 

■& H|-elCi2^#(B)g 7I-5HL, shO|HSA|o)|l-^#S2.i:£) 1#tf% NMPg^S 2g§ 3Slf-?-S| u|#0| ^ ^ 

SthSfOl #2i£|# eSScK 0| #EH£|# ^ 8cm, S0| 20cm, ¥»l| 18/oiS| ^a|e|o)| £5, 23=a|^aH 

(g=a| *l£.)avtE.i}s\m 90§U-?-o)|, *##a|Di°jxKb) 7f§^(2g^ #tf)s| u|#o| s|£s h^d)^ 
•(B)* 7^m, oHiaeig^l 3§if¥ S! NMP 50§if¥« c\ 7W2, *»«HH S^S- #^a|S g«cK o| #a) 

BIS ^ 8cm. 20| 20ctn, ^flfl 18/^,21 tt?o|fento|| £S, 22A|^Ai go)*! 55 m 2\ 

(b)# esacf. 

(S*|s| xi|s)^=S=(B), S^5j^(B)« 4§SKH, ft|A|o|ia|. ay&ms. §M £jx|# qaW«cK 

(SA|AH^.o| «7^A|0|13If DHS7WS| gf^OII S|*KH 27|§if# *S«f»CK Zl 93}, ^S§§g, 5AM S #fiA|0|| 

Ai 230mAh/g, 10AK>I# #5.a|o)|aH 225mAh/g, 50Aho|# §.Sa|o||aH 222mAh/g° SA-| , S7|Sgs| x-)SM 

oisacf. 

AjA|oi|3(^^s| 34s)7h»(e^Ahx| r K s-15j ) 92S9¥ofl, 4tt«a|D|g|xKa) 55fWjlSe- *»)«! u|#o| £|£s, 
^A|o4|io)|AH <£B a^D)sg#(A)g 7WJ1, ?h = ^A|ij||g^§sS^ 1#if%# 3§lfV-2| b|#0| s|£S q 7 \ 

5[2, #&o| £sm<* #EHa|# ^«cK o| #a)a|» ^ 8cm, U<>| 20cm, ^-n \Q m 9\ ^aiatoii E.S., zh^ai^a) 

go)*j H## i£2^SW ^1 25^21 ¥^3^(C)S 351 c*. 

ais sai# ax|AH^ s a?wach 

Zl g^gsfg, 5Af0|S #SA|o)|Ai 235mAh/g, 10A|-0|# #S.a|o)|aH 228mAh/g, 50A^|# #Sa|o)|a1 225mAh/g° 

^^|oi|4(#a|DH2| ^||^)5le^7|7^ 50kgf/arf Mi^fisgalloiHoll, 340^, ^E|^J 100¥, 0|EfS^ 

20¥, d||e|-HS>lH3)IS 20¥, ol-aasMMg 20¥, 7h51x)|SAH c|H|y«!!?!! 5¥, £C||^e!IS!^g>4L.^g 2 5¥, OlSJaft 
4= 1,500¥ #th7HA|sf|SAl o^H|i^|su|E| 15¥» ^2, #^-o| l«J«t ^, 80 7hS«hoi #&*hS^K £t 
CH r£rHjlto| 98%S. s)51S ccH, D||E|-aa^D«g 200¥, ^Eie! 150¥, c|b|y^!!S! 5¥ S! 0|^H«4= 200¥S ^ 7|-ShJl, 
#^o| ^^shoi #^a|?|2L, a^Dl ^b|tfo| 99.8%^ A|go)|Ai yzwoi yg# Sx|a|^, #M£HHSlA>(d)2| 
351CK 

0| ^lh#a|CH?JXKd)fe- 2J^0| 0.19/anS^, 3 Tg-t 6'C£|- 105TCSc:K £E, Itftf-E 94%S^K 5E, ^IA|0||1 2f 

x|s a»e auK ^a»a|iHaxKd)fe n^«^a| oi^^^ 2)# ojx^ 

(3*1 °| x|| ^ §y Aj^oj @7h)o| ^U-#a|t>iojxKd)2| ahe|^# MSt} H aa|3 NMP enroll =si!9!?ho^M|o| m S 
a»» a o|a|o||fe, ^A|oi|i2|. D^7hx|a braq^§(o)f sx||*K» 5jx|s^° ±§^«cK 

n a^K gJ-S^^e, 5A|-0|# #SA|o)|AH 221mAh/g, 10A}o|# #£A|o||Ai 215mAh/g, 50A^|# #SA|o||Ai 210mAh/gS 
S7|§ifa| x| Ho\<*c:i. 

u|ano||1(#a|fH2| x\\ZE)3.<i}7\7l SE! 50kgf/cirf Mi gf££tell o| "0)1 , 1 ,3-¥eW9J! 400¥, ^EIS! 200¥, 7^|SAH c| 
biybjj^y 5¥, £G||£Je!!3!e££Mm# 25¥, o|B2%!-4= 1,500^ §y of£b|^ i£U |E| 15¥# « 

2, ayy Jf, 80'ca 7|-&^oi §Soiac|. atoi ^u|ifo| 98%s. s|5HS cm, o«E|-aa-iiD|]S 200-¥-, ^E|a! 
50Y. ^IbiyaiS! 5¥ Sj OISJE^ 200¥# d 7hS|-Jl, ^U-SI-OI §U-S)«cK a^D) ^u|go| 99. 8% S. slfe 

^ISoiiAi y^oM #fhSSx|&^cK gcH5! ahei^ojxhai gjx^e o.17^i51^. 

go)5! afa|A.ojxh# ^jA|oi|i2h □^*^7^x|a *)a|*KH, Sa|o)o)xh# asacK o| s|^s| Tg^ -82'cS^l, 

a|D)°j^7|- oi-yg •fe!«Kft^. be, a^lfe 92%51ck 

(Sx|°| xi|2 SJ a^^o| §7^0HS £W« Af§8W, -^a|<hiiji^ o^7fx|2| ^ao)| s| «k>| Sx|# xii^sm S7^acK 
n a=K 5Ah0|# #SA|o)|A) i50mAh/g, 10Aho|g #Sa|o)|a) i40mAh/g. 50Aho|# #Sa|o||a) 50mAh/gSAH, 
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*\Mo\\2(gz\o\2\ x\\^)m*}7\?[ & a sokof/orf Miafisssfloi «o«, D||Ehaa^D|ia 200^ , ^E|gg 50?-, 

gymi 5-?, 7\nm^M qb| 5^, oisje^ 1,000?- ^ ^u-7HA|xii^A-i A^^i^Eg 5 i=i # 

jilMfl 8CTCSL 7|-SSK3^RsracK S^CH ±:d|fjo| 99.8%^ S|fe A| golWf Z|SK*I §x|^cK 
(S*|2l S ah^o) g7f)go]^j BW^e|x|-« I oil 11^ ofS7Ws flaisw, #a|^ojx|.# each o| £jx|- 

ai ei*rae 0.21^201, t q ^ novasm, ^gaio^x^ oud ^# «w«kbck a. 95%a^. 
eoia flxn- A(§^oi «ia|ohu4 *iisma*i£}, g*i*n«wai g=aass u^Ai gxi 

u|inoi|3(#a|ois| xi|3E)JHSJ-^|7h 50kgf/ctrf meffiSMOlHoil, 1 400?-, ^E|H 100^, 71-jMISaI c| 
biyyiS! 5¥, £tll^B!?!!t?i.MH§ 25¥, o|^jh^ 1,500?- 3! §1PH A I*1I^H o|-Sd|>^i!^L| eg 15?--!- 
2, 80°CM 7^^oi gfj-shzi, s.^oi ^b|Bf 0 | 99%M A|goj|Ai gx|*K>l galenas 

(Ha)fil BW^»eSHc|-. »B|iHflXKHa)fl| 0.1 

0|S3fe S^flt 5a|El°| jfly7|7|- 50kgf/crrf m ^££1^1 0| « oil , 0||E|.Hfl£H>gfj 200-?-, ^E|^l 50^, 

7hinx-i|^Ai quiyyig] 5^, £3l<feJS!E!#S£MH5 25^, o\&mL&^ 1 ,500?- a §tPH A l*fl^M o^ai^jftgsi-m 

S 15^* a 21, jH«|of- *, 80t)S 7[B^Oi g&S|-Zl, 3.±oi rfcullfOl 99.8%^ £|fc a|£cH|a-| S*|*|- 

of, »a|cHa^KHb)s| a[a|A§ •a|iHa*KHb)s| BWS 0.l2/«5tt^. 

(3a|o| xil^ °j Aj^o| g 7 |-)3cHa #a|cH£jxKHa) 9U (Hb)», HS^f §§fa|^ 1:13. e|£^ St^iEl, ^JA|oj|4fit □)- 

ZL ^BK SX|#gf& 5A^O|# #SA|Oi|AH 113mAh/g, 10A^|# §^A|Oj|Ai 90mAh/g, 50 
AK>|S #^A|o||Ai 27mAh/gMAi i ^7|§if£ dH^ ££ SH*=lfe S^So||Ai^ =s\ ^12 89*1 *}7|- 

^^|oi|5(#a|cHo| x-i|^)jny7|, e#yzt7|, SSTil, «t«Mr^(BD||7|) §y i^£S3i yg^lofl, oi^jnih^ 

500?- Si £^l|^qfi||yoi|E||sc|#5A4uhEg 15^# S7|-sm, § ly^cf. 7||^S}04, H}#g7|# 7|-flS|-Qf 

8 80 ^xj^i-ji, o|-3a^2-o||i«|^ 86^, ol-aB^Dlia 10-?, o^l^ 2^ gift, D|b|y^^n 5-? 

Hfe 25?-SF Ol^JHS-^ 5^2|- o| ^fj-^g 7^1-01 80°COi|Ai 1A|^} y}gA|^c(.. c^oil, o|-aai>2-o||a«!^ 774-?, of 

Hfl^oim 90^-, oi-^iJAi- 18 «. cHisAigaioii^^jgaigs^DiiEi-Hasjloi^ 20?-, D|H|yHy5! 5^ S! o|^jh#^ 300 
£d|^D|fi||yo||Ei|sD|^^A^Eg 2?-s)-o| 4A|z> ^xiA-i ^[[f|7|^. ^cH^ain, m 80 °c^. 

^x|s^a) 5A|^} ci y§A|^cK cfsojl, yzmni ^sqo^S 7W04 pH=8M #a|^ojxKe-1)# BSB^. o| « 

aiDia^Ke-Dsi amae 0.26^21, -39XjacK a, i&tf^ 96%sa^. 

oi^n^ jh^7|7|- g-g ^m#Bi|o|H §chi # 2,000^, ^i-fej^s^^M^S 10-?, 15-?, 1,3-? 

E^|^j 500^, ^E|?i! 480?- a! Oil B l3. *M £} 20?-# 60 o CCH|Ai 15A|Z} y#A|^cK yg^^* ^SMof- 

7Woi pH=9^ *a|iHei^Ke-2)» o| fia|oiS|XKe-2)s| Bl^hSe 0. 22^21, Tg^ l2TD5ftc+. 

my-7|7h y-g S7|oi|, oj-Ai #a|EHS^Ke-1)s| a^^ a #a|o|°jxKe-2)2.| a^^S iS^-o| z|z| 1:1^. 

b|#^ yni, s7|lh?-sh# 5o°c^ ^lo^Ai 4 Aia jqbwoi swa* *» Aie^i awoi 

• ^^^fe ^»«a|iHa^Ke)s o|^cH£! zm±m SSS^K ^oi^j sm^#a| #a|cHojx># ^^o||ah ia|^> 

* B a*ra sixjfli ^^eh# ajai^-i^ Dfs;ws a»*tacK a a^, §aicH°jx^ u^a^si 

o|^tLs(E 2)301, 11^71 S^oj 0 |A^^ (i 4)# «tttffa|Diejxt£ %^£\o\ SisScK o| ^tt«a|iH8J^Ke) 

^1 S^a-B 0.26^an, Tg-b -39TDSf 12°C, llfif^ 95%2^K 

(3x|o| oj ah^o| g7f)^cHS mh#a|EHS^Ke)S ol^cH^i BN^f NMP ^^Joil ^Aj-(¥LK)o||B# xf 

§S ^ 0|£|o||^, ^a| oi| 2^|- aF*l-7|-x|o| ^oj| oj^Oi u^ci^AH^.( E )§ ^|o(-01, nf{f;fx|£ 3x|^ah§ ^7^1-^ 

ZL 2 UK ya§lf§, 5A|-0|# #^A|o]|Ai 205mAh/g, 10Afo|# gs.A|ol|AH 201mAh/g, 50A^|g #^x|oj|Ai i89mAh/g^ 

AH, S7|§go| xi^7F^o| 3jO|SttC*. 

^A|oi|6(#a|Olo| ^i)jn^7|7h S3 50kgf/cnf MlttasffMOl D| Ehag AJ.QII g 2 00^, ^EIS! 50^, qH|yfflg 5 

?■ s oi^jn^ 200^# 7l-§Fo| t jny-°} 80 7^«o| twacf. s^oi ^oigoi 98%^ cO), 

1,3--?B|-D|oji 400?-, >^E|e! 100-?-, 7HH^|^Ai c|b|yyj5j 5^, i^lffl^^^^MHS 25?-, Ol^Jffi!!-^ 1500-? Si # 
*J-7HA|XH|^AH o|-Sti|^asu|Eg 15?-# a 21, 21, H^CH 4:b|if0| 99.8%^. A|Qo|| 

a-1 a^o|-2l Sx|oK*l, ■JMaitHflxKfjsl a^^# esa^K 

f-^S Sx^o|g A^cH|A-j silk o| aja|^ ^e|)°| ^&#a|Qi°jx|-o| flxra* 0.30/an5i^K -Mollis af*!-7Fx| 

S ^|-ssx|-SD|a°s aSS- a^f. ^cna ^U-#a|^°jxKf)^, mch^ o|a^^( £ b|-c|-AjSA^o| 0 |a^ 

2)a| 17HS| oj^Oll ^^a|Qi°jXf7|- CH^«0|«21, ZL 0|S| o| ^3£^Ai g^7|g^o| 0 |^zp. 

S(£ 4) S! cfflxWM o|^3E(E 6)« M^sfe ^&§a|cH£jxm S^s|o) susa^K zl Tgt -55V St 100X)5tt^. 
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*|3i)o|s>|. ^o|sKM ^fcaiDJSJ^Kf) 15§^C2S£ #if) Si NMP 85|^?s| u^ci^AH #(F1 )# ±j 

a|oi|i:e|. ah#7Ms| ggo £ <g<&W 

9t2r(BXt*m r KS-15j ) 90^1Hfo|| ^SgalcHa^(f) 10#tf^C2g& #lf)2| b|#o| s]£4| o^AH ^s. utejqzti 
»(F1)# ?WTL, SlfSW #Bi£|# o| #&ia|# ^ 8cm, flo| 20cm, 18^a| ^a|ajo|| £ 

1, 22a|^a| ^cHi! U## gHall^SK^ ^| 25/anai ^3^(F)# SS8^. 

7H|S)^&#a|(Ha^Kf)S ^a|o||2<2|- o^7^|S NMPofl £:£IM?\M, (F2)# *l|sW2ich Ja&f£>4 

a|« 9058¥°ll. ^th#£|DieJ^Kf) 7S^(HS^ u|#0| ahojq3£^S(F2)S 7Wj1, oMHtgftq 3 

SJ NMP 50#if^# C1 7|-3|OL. g&SK* #a)a|# SSUcK o| #EHa|# ^ 8cm, IJo| 20cm, 

18^nfi| S¥°Ih^o|| is, 2d2A|^AH gcHS Iff SHsil^shoi 25^1 §^S^(F)S SSt^K 

(XjX|S| ?2£)°M Cjg ^ g = « 2arf o| §dlgo £ ^EhSUl, 25Am2| #a| HSU |« *l| A||2| Bl| 0| S| « 0|33 

#o||i!S!?^MM|o|Mfihc|o||i?^|-tH4|o|M2| i:i(a|*lu|)gfrao|| 1 mol/e-l ^ ^) ££s LiPF 6 S #«Ha|S *JsH 

^ #0)1 «S S*l 20*1 # Jll^ojcK 

(£jX|£<i=£| S7nS7|Slfa| 20^2-1 2+2+ §S^a(S^£: 0.1mA/aif)°S 4.0VS SSsl-Oi, 3.0V77W 

g+a^t ghasfa, S7i#tfs ^gsi-scha a^fs^hs sraci. 

a a^K a-SSife, 5AK>I# #Sa|o)|aH 210mAh/g, 10Afo|S #fiA|o|H 202mAh/g, 50AK>IS #^a|o)|a| i85mAh/g 
^a|o^|7^^£| fl|3EA|o||, b(-o|Difi| «->4o(|m nmp q]Ajo|| #S u|-£2J o|2|cH|fc ^M2S.[ ay&?[x\s. *KH *H*t 

SUZl, SE, <JA|o||ljlf D^7p|£ SfO| S=S XflS|-«|.0l. S*I4!^2| g7^ 4|A|«^CK =L aVAjgsfS. 5 A^|# # 

SA|oj|Al i99mAh/g, 10AK>IS §^a|o)|a1 i94mAh/g, 50AK>|# §.&a|oIH -|70mAh/gS S7|#=f°| x^7|- sjs. ^ 

•^A|cH|8(#a|cHo| x\\2Z)M&7\7l S£! 50kgf/arf M|^SS#s||o[HO)| , 1 ,3-^Efc|?!! 150^, o\\B[3.mt}0\\m 30-^, ^E|9! 
300^, 7[jD.n\S.MS\ C|bj|ybN|^j 5^, £cH|-ytHjS!#S>4u|.E§ 2 5^, OISjUSK* 1,500^* 7^2, §Eh7HA|S||SAH oh 

=su|^S£Mma 15Y# jieJ-» 80*cs 7^sh<H #^s^cK a^oi ±u\&o\ 95%s. sisa* «l. 

o|-3at.m-Ya 340^, ^BlUj 100^, o|E|-^t4 20^, 0)|eh3iamiS 20^, o|-a§s.u|Sl 20Y, 7|-Jil^|SAH c|d|y 
5-?- Si 0|Sin^ 200¥« 7^1-Jl, ^U-sl-Ol ^U-A|7|2L, 3.±D] ^b|afo| 99. 8% S Sj-^ A|^o||Ai ^Zjsh 

2, yss s^ioW ^th#a|iHijxKg)2i Bm±m asacK 01 naioisi^KaJfe sj^soi o.25^.si, ^a^ae 

3 Tg^ 5TDSHl2TJach SE, 94%S^K 

^jA|oj|i3f o[*yy\x\^ a^^^K mttrnviowxy (d)ai m^^-s- sch^ oi-y^(s. d^h, 

S¥7ia4+2| oi^2(s 4) si o|ajt*2(£ 5)# a^sfe °ja^ ir^sicH susacK 

OA|°| SJ ^fe2.| @7h)0| sU-^a|C^ojXKg)°| £^^# 4§5[2, NMP^I C«AJO)| V -xlS^§ A^Sfe ^ 0| 

s\o\\=, ^|A|oj|i jif n[&7[x\g. u[°\o\EE&m(G)m 5§SW, Sa|sah S ^§^«cK 

a g^K gfS§§§, 5AK)|# SSA|o)|AH 216mAh/g, 10Aho|# §sa|o||aH 213mAh/g, 50Aho|# §sa|o)|aH 213mAh/gS 



S^?-ZE7|- C|-# 2 0|A}o| =a|Di7h o|^2# §asm oi^. ^^Sa|cH°lxhs & SA|§ b|-°jDlfe, 

SJ °i)^ll3ih iU-ElcH #sia|s 2AhSA|°| S^l2o)| a^h S^, iu&±7\ a^a^h 2^1^ 

^§ 14EWICH, a^ia^-al ^ofl 7|oi°}cK -y- 7 |s| s*ttmz-\o]°}x[m ^sfe 2 o|^o| gai^t, °a|g 0 |^£(Tg) 
*ho|7|- o|#oj 2 #o| §a|cHS U"^*^ 3° o)| ^7|°h &go| Sch se», o|£h aoi §S€ a|#2^SA|cH| 

Ai ^xh^i u^t!-ck 

Sf^27h ch# 2 o|^s| #a|oi7h o|^2# ggs|ai sit =«}#a|Di°jxhs tf#shfe Sa|# h^d). 
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Alison syoiAi, ^7|°h 2 o|-^°| galom, ^£iao|-££(Tg) *ho|7h 30TC o|^°J 2§^l #a|cHS ##3^ 

*)| 1 *J- mx\ *)|5*J- § o)ii » ^oi| 7|x(|=j ax|§ n^eid SI t^fe b|^|d2«#. 

mm m*i xii5s # o]± a- swi 7|*hs uhejc-i, §y tti§ s-^sfc- sxis^s #eh&i. 

S 3*1123^0)1 H|7thot| 7|*H£ SA|a=# #B)a|°| 8^sf2, °-!|ytif 22*I|7HSK*| o|.f.cH*! a|#2*|-Sx|3 



§^ SJ ^s*aj £jol£ #=o| xg8«H>l| 7|*H£ ^e|cH alfe a|#2*h3*l3^ 
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